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Aims and scope 1
Recent empirical research has strongly indicated that the effect of new business formation on economic development is rather long-term 2 .
Moreover, it was found that the relationship between new business formation and development is to a considerable degree shaped by the regional conditions. While some regions are able to draw substantial employment growth out of start-ups, the effect may be even negative in other regions. In this paper, we analyze such regional differences of the effect of new business formation on regional development with data for West Germany.
The following section provides an overview on the recent results of empirical research about the regional employment effects of new businesses. We then derive hypotheses about the reasons for the regional differences (section 3). Section 4 introduces the data and the empirical approach. The results of our empirical investigation are presented in section 5. Section 6 concludes.
The effects of new business formation on employment
New business formation may affect regional development in many different ways. Start-ups represent an entry of new capacities into the market and are, therefore, an essential element of the market process.
The evolution of the newcomers, e.g., given by the number of their employees or by their market share, may be labeled as the direct effect of new capacities. This is, however, only a part of the contribution that Start-ups Figure 1 : New business formation and the market process the new businesses make to economic development. Due to competition and market selection, only a fraction of the start-ups survive for a longer period of time (Boeri and Cramer, 1992; Fritsch and Weyh, 2006) , and those start-ups that do succeed in establishing themselves in the market may displace incumbents. Therefore, two types of exiting capacities may result from the entry of new businesses. Firstly, a considerable part of the new businesses fail to be sufficiently competitive and, thus, have to leave the market after some time. And secondly, the crowding out of incumbents by their new competitors leads to declining market shares or market exit.
Given that market selection works according to a survival of the fittest scenario, firms with relatively high productivity will remain in the market while those with low productivity have to reduce their output or exit. 3 At a constant output level, this market selection process should lead to a decline in employment, not to new jobs, because fewer resources are needed in order to produce the given amount of goods and services at a higher productivity level. Hence, although starting a new business means creating additional capacities that require personnel to operate them, the effect of new business formation on the number of jobs in the economy does not necessarily need to be positive but could just as well be negative.
However, a well-functioning market process is in no way a zero-sum game in which the gains of one actor are necessarily completely at the expense of the other actors. There are several ways in which competition by entry of new businesses can stimulate employment growth on the supply-side of the market. The main supply-side effects of entry could be (cf. figure 1):
• Securing efficiency and stimulating an increase in productivity by contesting established market positions;
• Acceleration of structural change: It can frequently be observed that structural change is mainly accomplished by a turnover of the respective economic units, i.e., by entries of new firms joined by exits of old-established incumbents. In this case, the incumbents do not undergo any? necessary internal changes, but rather are substituted by newcomers;
• Amplified innovation: particularly, the creation of new markets; and
• Greater variety of products and problem solutions 4 .
These effects are rather indirect in character and lead to improvements on the supply-side of the market. They are not necessarily limited to the industry to which the start-up belongs, but rather may also occur in completely different industries that use the improved supply as an input. For a regional analysis it is important to note that a considerable part of 4 Such an increased variety implies a higher probability of finding a supply that better fits the customers' preferences. Increased variety due to new supplies may stimulate an intensified division of labor as well as follow-up innovation and can, therefore, generate significant impulses for economic development.
the supply-side effects may occur in the industry's establishments of the industry which are located in other regions. Therefore, the size of the supply-side effect is probably underestimated, and it only focuses on development in the region where the start-ups occurred. If empirical analyses find considerable supply-side effects in the same region, this can be regarded as an indication for the importance of space in competitive processes.
The indirect supply-side effects are the drivers of competitiveness of the respective industries, which may induce employment growth and increasing welfare. They are the reason why one should expect positive employment effects of new business formation. 5 It is of critical importance that market selection works in accordance with a "survival of the fittest" scenario for the emergence of an employment-increasing supply-side effect. If the market mechanism would force the relatively efficient firms to exit and would let the inefficient firms survive, competitiveness of the economy would decrease.
Empirical studies on the employment effect of new business formation have shown that this effect can be spread over a period of about a decade. Analyses of the time-lag structure of these effects for a number of countries and regions found quite similar basic patterns (for an overview, see Fritsch, 2008) . In most of the cases, the lag distribution was s-shaped indicating that an initial increase in employment in the year that the new businesses are set-up is followed by a decline in employment. After about five years after the initial start-up, the effect on regional employment becomes positive. Whereas the employment in start-up cohorts tends to decline about two years after they initially entered the market, this longterm positive effect of new business formation on regional employment 5 The emergence of the supply-side effects of new business formation does not necessarily require the newcomers to be successful and to be able to? survive. As long as entry induces improvements on the side of the incumbents, it will generate positive supply-side effects even if most of the new businesses fail and have to exit the market just shortly after entry. Therefore, even the failed start-ups may also make a significant contribution to the improvement of supply and competitiveness. cannot result from the employment in the new businesses, but rather it is probably caused by supply-side effects. Figure 2 displays this time-lag structure, which was found by Fritsch and Mueller (2004) In these estimations, a start-up rate was used as an indicator for regional new business formation activity. This start-up rate relates the number of new businesses that occur in a region within a certain time period to a measure of the economic potential of that region in order to make the levels of new business formation in different regions comparable. In the empirical analyses reported here, the start-up rate according to the 'labor market' approach was used. This means that the number of start-ups per period is divided by the number of persons in the regional workforce at the beginning of the respective period. 6 The indicator for regional development is the relative change in employment.
Some studies have found considerable differences for the overall effect of new business formation on regional development between regions. For example, Mueller (2004, 2008) showed that the effects were more pronounced and, particularly, more positive in agglomerated areas than in rural regions. Fritsch and Mueller (2008) These results clearly show that a positive effect of new business formation on regional development is not at all self-evident. So what determines the scale of these effects? 6 This kind of start-up rate is based on the notion that each member of the workforce is faced with the decision to work as a dependent employee in someone else's business or to start his or her own firm. As start-ups are usually located close to the founder's residence (Gudgin, 1978; Mueller and Morgan, 1962; Cooper and Dunkelberg, 1987 ), the regional workforce can be regarded as an appropriate measure of the number of potential entrepreneurs. According to the labor market approach, the entry rate may be interpreted as the propensity of a member of the regional workforce to start an own business. See Audretsch and Fritsch (1994) for different approaches of calculating start-up rates.
What determines the magnitude of the regional employment effects?
One important factor that may be responsible for the magnitude of the effects that new business formation has on regional employment can be the quality of the new businesses. The quality of a new business may be proven by such factors as the qualification of the entrepreneur 7 , the amount and quality of resources that are mobilized for the new business, the marketing strategy that is pursued as well as the innovativeness of the supplied goods and services. The higher the quality of an entry, the greater the challenge that the new businesses exert on the incumbents should be. This challenge for the incumbents can be assumed to be a key determinant of all three kinds of effects that new businesses have an employment.
The innovativeness of entries may critically depend on the characteristics of the regional environment such as the regional availability of important resources (e.g., venture capital, other supportive services, qualified labor), the regional knowledge base (innovation activity of regional firms, presence and quality of universities and other public research institutes), the intensity of the regional knowledge spillovers, and the quality of the regional innovation system. As the incumbent firms in the respective region also benefit from these factors, they do not necessarily lead to higher survival chances of the newcomers and higher direct employment effects. The high quality of entries and a high quality response from the incumbent may, however, produce relatively pronounced supply-side improvement.
A number of these factors are empirically closely associated with population density. A high density of economic activity directly results in a correspondingly high degree of competition, i.e., more firms demanding similar inputs or supplying goods and services on the same market. This high level of competition may facilitate the process of market selection and stimulate the performance of the surviving firms. 8 Hence, high density areas should be characterized by a relatively high level of competitiveness due to high entry rates and rigorous market selection Mueller, 2004, 2008) . Moreover, agglomerated areas are often characterized by a large supply of qualified labor and other inputs, tend to have a rich knowledge base, and there should be more knowledge spillovers available than in rural areas due to a higher number of innovative actors. Also, the share of start-ups in knowledge-intensive industries and in high-tech
industries, which can be regarded as being innovative, tends to be relatively high in the agglomerations and comparatively low in rural areas (Audretsch, Keilbach, and Lehmann, 2006, 87-90; Bade and Nerlinger, 2000) . 9 This larger share of high-quality entry should also contribute to a high intensity of competition and market selection in agglomerations leading to relatively pronounced employment effects of new business formation processes.
Regions in which most of the incumbent businesses are characterized by a relatively high productivity level can be expected to experience a less severe decline in employment due to the displacement effects of entry in comparison to those regions where a high share of suppliers is in the low productivity range. Moreover, incumbent firms operating close to the efficiency frontier may be better able to react and implement improvements, thereby, generating stronger supply-side effects if challenged by entries versus the low productivity suppliers (Aghion et al., 2006) . Therefore, the supply-side effects in the high productivity regions 8 The conjecture of a relatively high level of competition in agglomerations is supported by empirical analyses that find a higher level of start-ups (Brixy and Niese, 2006; Fritsch and Falck, 2007) but a lower probability of survival (Fritsch, Brixy, and Falck, 2006; Weyh, 2006) in these areas. 9 According to our data, the share of start-ups in knowledge-intensive industries in the agglomerations during the years 1998-2002 is 33.6 percent as compared to 28.4 percent in rural regions and 30.0 percent in the intermediate category, the moderately congested regions. The share of start-ups in high-tech industries on all manufacturing start-ups is 11.9 percent in agglomerations, 9.7 in moderately congested regions, and 10.0 in the rural regions. For the classification of German industries, see Grupp and Legler (2000) and BMBF (2005) . Unfortunately, our database only allows a rather crude identification of knowledge-intensive and high-tech industries in the years prior to 1998.
should be more significant than in regions with a relatively low level of productivity.
Prosperous economic conditions in a region, as reflected by a strong rise of demand and a low unemployment rate, may, particularly, lead to relatively high survival chances of new businesses and to pronounced direct employment effects. However, such a prosperous environment can also result in a scarcity of resources and high factor prices, which impede the development of the start-ups.
A high share of small businesses in the region may imply a favorable environment for start-ups, particularly better availability of inputs than in regions that are dominated by large firms, which tend to pay higher wages and provide better career opportunities for their personnel (Brixy, Kohaut, and Schnabel, 2007) . Contestability of market positions and survival chances of the entries may also be shaped by the type of technological regime that dominates the industry and region (Audretsch, 1995, 39-64; Winter, 1984) . In an entrepreneurial regime where small firms play an important role in innovation processes, it should be easier for newcomers to seriously challenge the incumbents than under the conditions of a routinized regime in which the large firms have the innovative advantage.
Accordingly, new business formation can be expected to be an important determinant of growth in an entrepreneurial industry or region but to a much lesser degree in an industry or region that is routinized. Although the theory of technological regimes has been developed for industries, it may also be applied to geographical units of observation (Audretsch and Fritsch, 2002; Fritsch and Mueller, 2006 ). Yet, empirical research has shown that an industry's mode of production in a particular location may be rather specific and distinct from the type of production that is common in other regions. 10 This implies that the technological regime of an industry 10 Saxenian's (1994) study of the US computer industry in the Boston-area and Silicon Valley provides an illustrative example of such different regional regimes in an industry.
is not necessarily invariant over space, but that there may be important differences that can lead to a rather divergent performance.
A further factor that may shape the magnitude of the regional effects of new business formation is the size of the respective industry in the region.
If, for example, a successful start-up is the only industry supplier located in the region, output-induced crowding-out effects will not occur and supplyside effects may be relatively minimal. It can, therefore, be assumed that the greater the share of the industry located in the region is, the higher the probability that improvements induced by newcomers imitated by a supplier in that region are. 11 Therefore, the probability that a supply-side improvement is induced in other regions becomes lower. The market size of the industry is important because improvements in industries that operate in large inter-regional markets, e.g., the world market, may result in a larger output increase and employment growth than in those industries that supply only to the local market. Moreover, the larger the spatial extend of the market, the lower the probability that a crowding out of competitors will occur in the same region in which a new firm is set up.
The above considerations clearly suggest that the effects of new business formation cannot be expected to be identical in all regions.
Rather, there should be considerable differences. The employment effects of new business formation will probably be larger in high density regions with a high level of productivity and a high share of high-quality entries, abundant resources, and a well-functioning innovation system. They will be much smaller or may even be negative in low productivity regions with a high share of low-quality entries, scarcity of relevant resources, and an inefficient innovation system.
Data and empirical approach

Data
Our analysis of the effect of new business formation on regional economic development over time is at the spatial level of planning regions (Raumordnungsregionen). Planning regions consist of at least one core city and the surrounding area. Therefore, the advantage of planning regions in comparison to districts (Kreise) is that they can be regarded as functional units in the sense of traveling to work areas and that they account for economic interactions between districts. Planning regions are slightly larger than what is usually defined as a labor market area. In contrast to this, a district may be a single core city or a part of the surrounding suburban area (see Federal Office for Building and Regional
Planning, 2003, for the definition of planning regions and districts). We restrict the analysis to the planning regions of West Germany for two reasons. First, while data on start-ups for West Germany are currently available for the time period between 1984 and 2002, the time series for East Germany is much shorter, first beginning in the year 1993. Second, many analyses show that the developments in East Germany in the 1990s were heavily shaped by the transformation process to a market economy and, therefore, it represents a rather special case that should be analyzed separately (e.g., Fritsch, 2004; Kronthaler, 2005) . The Berlin region had to be excluded due to changes in the definition of that region after the unification of Germany in 1990. 12 The establishment file of the German Social Insurance Statistics provided the number of new businesses and employees (for a description, see Fritsch and Brixy, 2004 Office.
New business formation activity is measured by the yearly start-up rates calculated according to the labor market approach; namely, the number of start-ups per period is divided by the number of persons in the regional workforce (in thousands) at the beginning of the respective period (see also Audretsch and Fritsch, 1994 ). An important adjustment was made to control for the fact that not only does the composition of industries differ considerably across regions but that the relative importance of startups and incumbent enterprises also varies systematically across industries. For example, start-up rates are higher in the service sector than in manufacturing industries. This means that the relative importance of start-ups and incumbents in a region is confounded by the composition of industries in that region. This would result in a bias of overestimating the level of entrepreneurship in regions with a high composition of industries, where start-ups play an important role, and underestimating the role of new business formation in regions with a high share of industries, where 13 The share of new establishments in the data with more than 20 employees in the first
year is rather small (about 2.5 percent).
the start-up rates are relatively low. To correct for the confounding effect of the regional composition of industries on the number of start-ups, a shiftshare procedure was employed to obtain a sector-adjusted measure of start-up activity (see the Appendix of Audretsch and Fritsch, 2002, for details) . This sector-adjusted number of start-ups is defined as the number of new businesses in a region that could be expected if the composition of industries were identical across all regions. Thus, the measure adjusts the raw data by imposing the same composition of industries upon each region. Our analysis shows that this procedure leads to somewhat clearer results and higher levels of determination than the estimates using the non-adjusted start-up rate do. However, the basic relationships are left unchanged. Notes: First value in parentheses is the row percent; the second value is the column percent.
Empirical approach
Our indicator for regional development is the average yearly change of employment (E) over a two-year period (percentage), i.e., between the current period t=0 and t+2. A two-year average is used in order to avoid disturbances by short-term fluctuations. The regional differences of the effects of start-up activity on employment change are estimated by the regression
The average start-up rate is calculated over the years t=0, …, t-10 in order to account for the relevant long-term effects that have been found in recent analyses. We also include the squared value of the start-up rate in order to control for a non- Therefore, we are able to distinguish between the effects of several regional characteristics on employment change and their impact, which become effective in interaction with start-up activity.
The length of our time series allows for the estimation of the regression for eight different periods (of employment change) between 1984 and 2002. However, we do not use a panel analysis, but rather we employ a pure cross-section approach by taking the average values of the variables over the eight periods of observation. The pure cross-section approach is preferred over a panel analysis forthree reasons. First, our main interest here is the differences between regions and not the developments over time. Second, the values of most of the variables tend to be rather constant over time; thus, fixed-effect regression methods do not seem to be appropriate because a large part of the regional differences would be assigned to the fixed effects 17 Third, the pure cross-section approach is not sensitive for cyclical fluctuations that otherwise may distort our estimation results.
We find pronounced positive spatial autocorrelation between adjacent regions. This confirms earlier findings, which state that the geographical areas with a certain intensity of the relationship between new business formation and economic development are lager than planning regions (Audretsch and Fritsch, 2002; Fritsch and Mueller, 2006) . In order to control for spatial autocorrelation, the average start-up rate in the adjacent regions has been included into the models 18 . A significantly positive coefficient for this variable would suggest that not only the start-ups of the same region but also the new business formation in the surrounding regions have an effect on regional employment.
Control variables
The following variables, which may be responsible for the effect of new business formation on employment change, have been tested (cf. table 1):
• Population density indicates the advantages as well as the disadvantages of being located in an agglomeration. The main types of such advantages (agglomeration economies) are the availability of large, differentiated labor markets and specialized services, proximity to research institutions, large number of customers, a high level of regional knowledge spillovers, etc. The main disadvantages of agglomerations (agglomeration diseconomies) are the higher costs of resources such as labor and floor space, higher intensity of local competition due to a higher density of firms as well as all kinds of congestion problems. There is a considerable degree of correlation between population density and a number of further regional characteristics such as qualification of the workforce, regional income 18 Adjacent regions are all planning regions that directly share a common border with the respective region. level, and labor productivity. Population density can, therefore, be regarded as a 'catch all'-variable for the local conditions.
• The qualification of the regional workforce may indicate several relevant aspects. First, assuming that new businesses are set-up indicated by members of the regional workforce 19 , the share of highly qualified workforce may imply a large share of high-quality start-ups which in turn exert strong pressure on the incumbents. Second, it can be a measure for the availability of certain qualifications in a region that may be important for the success of the new competitors. Third, the qualification of the regional workforce also indicates the human capital employed in the incumbent firms that are located in the region and may shape the indirect effects of entry. For these reasons, we expect a positive relationship between this variable and the employment effects of new businesses. We test two measures of the qualification of the regional workforce: the share of employees with a tertiary degree as well as the share of employees with a medium level of qualification 20 , qualified employees. They were and with secondary degree and vocational training (skilled labor), respectively.
• The regional unemployment rate serves as an indicator of the general economic conditions in a region and can influence the propensity to found new businesses as well as its effects in several ways. First, a high share of unemployed people may indicate low levels of local demand and unfavorable conditions for those start-ups that produce mainly for the local market. Second, high unemployment may stimulate new business formation by unemployed persons. Thirdly, high unemployment implies readily available labor at moderate costs. As these three possible effects of unemployment on start-ups work in different directions, the effect of the unemployment rate on the 19 Empirical analyses (Mueller and Morgan, 1962; Cooper and Dunckelberg, 1987) clearly show that the bulk of the new businesses are set-up close to the founder's residence. 20 The medium qualification level comprises all employees who have vocational training or a high-school degree but no university degree. employment effects of start-ups is a priori unclear. Distinguishing between short-term (up to one year) and long-term unemployment (more than one year), we expect a positive influence of short-term unemployment on the effects of start-ups and a negative impact of longer term unemployment. The reason is that the share of people who are unemployed for less than one year do not necessarily point to an unfavorable economic environment but rather refelcts with regular labor market dynamics. Moreover, as far as unemployed persons starting new businesses, the qualifications of the short-term unemployed persons to successfully operate their own firms may be higher than of those persons that suffer from unemployment for a longer period of time.
• Regional labor productivity measured as Gross Value Added per employee. There is a pronounced positive relationship between this variable and the level of wages and income. As explained above (section 3), we expect that high labor productivity in a region is conducive to the positive effects of start-ups on employment.
• Small firm presence defined as the share of employees in establishments with less than 50 employees. We expect that a regional environment in which small businesses play a considerable role may be more favorable for start-ups than a regional economy that is dominated by large establishments, which are better able to acquire the necessary resources.
• The technological regime in a region designates the importance of small establishments for R&D activity (Audretsch, 1995, 39-64; Winter, 1984) . It is measured by the proportion of R&D employees in establishments with less than 50 employees over the share of R&D employment in total employment. 21 The concept of technological regime characterizes the nature of innovation activity in an industry, particularly the role of small and large firms. A technological regime is called "entrepreneurial" if a high share of innovation activity is conducted by small firms; therefore, entrants have a relatively good chance to compete successfully. In a "routinized" regime, the incumbent large firms have the innovative advantage and small firms only play a minor role. Therefore, the survival chances of new businesses can be assumed to be comparatively small.
• The specialization of a regional economy points towards its comparative advantage in one or several industries. It is defined as the variance of the locational coefficients of the regional industries. The locational coefficient is the regional employment share of an industry in relation to its employment share in the national economy. If the value of the locational coefficient is one, the regional share of the industry equals the share in the national economy. A high variance of regional locational coefficients indicates a high specialization of the regional economy in one or in several industries 22 . As previously mentioned (section 3), a high share of employment in the industry in which the new businesses occur should increase the probability that positive supply-side improvements caused by start-ups occur in the same region and not elsewhere. For this reason, the effect of regional industry specialization should be positive.
introduced by small firms (with less than 500 employees) as compared to the number of innovations per employee in all firms. Table A1 in the Appendix shows descriptive statistics for the variables used in the analysis.
Results
A graph with the distribution of the average start-up rate and average Figure 3 : The empirical relationship between the average start-up rate and average employment change in West German regions 23 Audretsch and Fritsch (2002) suggested that regions with a below average start-up rate but above average employment change may be characterized by a "routinized" growth regime in which employment is mainly generated by large incumbent firms and not by young businesses. This corresponds to a number of those regions in our sample. For example, the region of "Ingolstadt" is the main location of the Audi car manufacturing firm, the region of Brunswick includes the headquarters of Volkswagen in Wolfsburg, and Munich is the headquarters of BMW, Siemens, and several other larger companies.
In the first step of the analysis, we estimated the isolated effect of new business formation on regional employment change. Using all observations, we find a statistically significant coefficient for the average start-up rate and a significantly negative coefficient for the squared term (table 3) . The negative coefficient for the squared term indicates an inverse 'u'-shaped relationship between the level of start-up activity and employment change, whereby the effect of new business formation on employment change is first positive with decreasing marginal effects and then, after a maximum is attained, decreases again. This suggests that there are decreasing marginal returns for a policy that attempts to boost the regional level of start-up activity in order to stimulate employment and that the effect of an increase of the start-up rate on employment could even be negative in regions where the level of new business formation is already rather high. 24 The negative sign for the constant term indicates that employment change would have been negative with a zero level of new business formation. The value of the R 2 for this model is only 0.06, meaning that only a rather small percentage of regional employment change can be explained with new business formation.
Adding control variables to this model leads to a considerable degree of multicollinearity due to the high correlation of some of the indicators.
These correlations are particularly close for the relationship between the start-up rates and the interaction terms of the start-up rate with the control variables (cf. table A2 in the Appendix). In many of the models with control variables, this multicollinearity results in insignificant or a significantly 'wrong' sign of the coefficient for the start-up rate or the squared value of the start-up rate. We first estimated models with just one control variable (table 3) and then tested the joint effect of two control variables in the model (table 4) . In the models with just one control variable (table 3) , we find a negative direct effect of population density on employment change but a positive effect of the interaction with the start-up rate. While the negative direct effects of population density indicate a below average employment growth in agglomerations, the positive coefficient of the interaction term suggests that the effect of start-ups on employment is strongly shaped by the degree of regional agglomeration. The positive sign for the respective interaction term confirms the results by Mueller (2004, 2008) , who found that the effects of new business formation are more pronounced in agglomerations than in moderately congested areas or in rural regions. Both variables for the education level are not statistically significant. That a high level of unemployment goes together with a relatively poor employment performance of a region as indicated by the negative coefficients for the direct effects of the unemployment rate is hardly surprising. The positive coefficient of the interaction of the long-term unemployment rate with the start-up rate may be regarded as an indication that readily available labor at moderate costs is conducive to the effects of new businesses. According to our estimation results, labor productivity and small business presence have no statistically significant effect. It is quite remarkable that the indicator for the entrepreneurial character of the technological regime in a region has a strong impact, while the indicator for small business presence remains statistically insignificant. Obviously, it is not the size structure of the regional economy as such, but rather it is the innovativeness of the small establishments that is important for the impact of start-ups on employment. The significantly negative sign for the direct effect of the entrepreneurial regime indicator points to a below average employment change in the entrepreneurial regions if no start-ups would occur. We find a negative effect for regional industry specialization, which contradicts our expectations. However, the respective coefficient is only statistically significant at the ten percent level.
A number of further variables have been tested but did not prove to be statistically significant. Among these variables were the share of employees in high-tech industries, in manufacturing, and in services as F-value 5.96*** 5.10*** 5.51*** 5.28*** 5.35*** 5.86*** 4.57*** 4.36*** 7.18*** *: Statistically significant at the 10 percent level; **: statistically significant at the 5 percent level; ***: statistically significant at the 1 percent level well as measures for regional innovation activity (e.g., presence of academic and non-academic research institutions, R&D intensity of firms in the region, number of patents per employee, etc.).
The estimated coefficient for the average start-up rate in adjacent regions that is included into the model in order to control for spatial autocorrelation has almost always -an exception is in model nine -a highly significant positive sign. This indicates that the employment effects of new businesses reach far beyond the borders of the respective region.
The strong impact of population density on the effects of start-ups on employment is confirmed in models with more than one control variable (table 4) . We found the role of population density to be rather dominating;
thus, we included this variable into all of the models and then added an additional control variable. In the models with population density and a second control variable, we find positive effects for the share of skilled labor among the regional workforce, the unemployment rate, industry specialization, and the indicator of the entrepreneurial character of the technological regime. The share of employees with a medium qualification level, which had no statistical impact in the model with only one control variable, now becomes statistically significant at the one percent level and turns out to be a rather important determinant of the employment effects of start-ups. However, the influence of the share of employees with a high level qualification remains insignificant. The significantly positive coefficient of the entrepreneurial regime indicator as opposed to the insignificance of the measure of small business presence suggests that it is more the size structure of innovation activity rather than the size structure of employment that is important. The interaction of our indicator for regional industry specialization with the start-up rate has now the expected positive sign, although, it is only statistically significant at the ten percent level. Again, the control for spatial autocorrelation detected strongly positive neighborhood effects on the employment impacts of the regional start-up activity. Models with more than three control variables did not lead to meaningful results for the start-ups in all private sector industries because most of the coefficients turned out to be insignificant.
Conducting our analysis separately for start-ups in manufacturing and in services confirms the pattern of our previous results only for manufacturing. The inverse 'u-shaped' relationship between the level of new business formation and regional employment change can also be found in manufacturing, whereas there is no significant relationship between the two variables in the service sector (see table A3 to A5 in the Appendix). Moreover, the key determinants of the effects of new businesses on regional employment are more distinct if the analysis is constrained just to manufacturing. In the regressions with one control variable (see table 3 Appendix), we found positive effects for population density, the regional share of skilled workers, and the indicator of the entrepreneurial character of the technological regime. Models including population density and a second control variable confirmed the key role of skilled labor as well as the importance of unemployment and the entrepreneurial character of the technological regime for the employment effects of new businesses in manufacturing (table A4) . In contrast to our analysis for the whole economy, the inclusion of three control variables delivers some meaningful results. Model nine once again displays the positive influence of population density and the entrepreneurial character of the technological regime; however, it also hints at a negative impact of labor productivity. The negative coefficient for the interaction of labor productivity with the start-up rate is surprising and contradicts the finding of Fritsch and Mueller (2008) , whereby the positive employment effects were stronger in regions with high labor productivity. The reason for this difference in the results for the effect of labor productivity is probably that Fritsch and Mueller (2008) in their approach could not simultaneously control for the effects of labor productivity and population density. 25 This 25 Moreover, their analysis was based on a classification of regions according to their level of labor productivity and not on a continuous variable. In the analysis of Fritsch and Mueller (2008) , there was a considerable overlap between the classification of regions according to their labor productivity and their population density. Twelve out of the 19 negative influence of labor productivity on the employment effects of startups suggests that the improvements, which are initiated by start-ups, are stronger in regions with a poor productivity level as compared to high productivity regions.
These results imply that employment growth due to new business formation is mainly caused by the start-ups in manufacturing. This is particularly remarkable because the new businesses in manufacturing compromise only a little more than eleven percent of all new businesses, while the share of start-ups in the service sector is more than 78 percent (table 1). Assuming that start-ups in manufacturing are faced with higher entry barriers in terms of minimum efficient size and capital intensity and that these higher entry-barriers result in relatively few, but high-quality start-ups, these findings further supports the hypothesis that the magnitude of the employment effects of new businesses is strongly determined by their quality.
Conclusions
We could show that the effect of new business formation on regional employment differs considerably between regions. Generally, the positive effect of new business formation becomes smaller with an increasing startup rate. This indicates that there are decreasing marginal returns for a policy that tries to stimulate regional start-up activity. Hence, regions with a relatively low level of start-ups may benefit more from an increase in the start-up rate than regions in which the start-up rate is already rather high.
Key factors that shape the effects of new business formation on employment are population density, the share of medium-skilled employees in the region, the unemployment rate, and the regional regions that had been defined as areas with high labor productivity belonged to the agglomerations, four of them were moderately congested areas, and only three were rural regions. technological regime. A somewhat weaker effect could also be found for the regional level of labor productivity and the degree of industry specialization. Our analysis clearly suggests that the positive effects of new business formation are more pronounced in high density areas than in rural regions. Moreover, regions with an entrepreneurial technological regime (i.e., where a high share of innovation activity is conducted in the small establishments) benefit significantly more from new business formation than regions that are characterized by a routinized regime, where innovation activity is mainly in the larger establishments. Further positive effects could be found for the share of employees with a medium level qualification, the unemployment rate, small business presence, and the industry specialization of the regional economy. The effect of labor productivity on the employment effects was negative. The share of highlyskilled employees as well as the measures of the general innovation activity in the region remained insignificant.
As a general conclusion, we can state that start-ups tend to make a positive contribution to regional employment but that the size of the effects may considerably vary depending on regional characteristics, particularly the population density, the skills of the regional workforce, the level of unemployment, and the characteristics of the regional technological regime. This most significant out of these variables seems to be population density, as it plays a key role. This implies that the policies that try to stimulate new business formation in order to generate employment growth are most effective in high density areas with a relatively low startup rate, a high share of medium level skills, high unemployment, and a high share of innovation activity conducted in smaller establishments. The effects will be relatively low in rural areas with high start-up rates, a low degree of industry specialization, and low unemployment in which a large share of R&D is conducted in large establishments.
Given the limited number of regions in our sample, we feel that we have stretched our method of analysis to its limits. Having identified some key variables that govern the effects of small business formation on employment, other approaches, particularly regional case studies, are needed for a further exploration of the effects. Unfortunately, we could control for the effect of the quality of start-ups only rather indirectly by indicators such as industry structure of the region and qualification level of the regional workforce, which did not prove to be statistically significant.
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